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EXHIBIT B 

Website 
Courses 

Search the University website f _§?^!^J 

You are here: University Hoine > Chemistry home > > Cooper Group > emulsion templated materials 

Emulsion Templating 

Emulsions are heterogeneous mixtures of at least one miscible liquid dispersed in another in the form of 
droplets. In most cases, at least one of the liquids will be water or an aqueous solution. An emulsion is 
often described as either oil-in-water (O/W) or water-in-oil (W/O) where the first phase mentioned refers 
to the internal (or dispersed) phase. In the context of polymer synthesis, emulsions can be used in three 
ways (Fig. 1) as "templates" for the preparation of colloids, porous materials, and composite materials, 
respectively. Emulsion templating is a flexible and easily-controlled method for the fabrication of 
macroporous materials (pore size range 5-100 |jm) by polymerising the continuous phase of a high 
internal phase emulsion (HIPE) (internal phase volume > 74.05 %). If a less concentrated emulsion is 
used (internal phase volume < 60 %), a more closed-cell porous structure will be obtained. 




In our research, high internal phase oil-in-water (O/W) emulsions are used to prepare hydrophilic 
polymeric materials. It is then extended to make hiearically porous inorganic materials (such as silica, 
alumina, zirconia, titania), metals (such as gold, palladium), and site-isolated nanocomposites (such as 
gold nanoparticles in silica). To avoid the use of a large amount of organic solvents in the emulsion, 
compressed C02 has been used to produce the emulsions and porous structures. We have also developed 
hydrocarbon surfactants to stabilize C02-in-water emulsions with the volume ratio of CO2 phase up to 90 
%. As a result of these stable CO2 emulsions, highly porous polyacrylamide and poly(vinyl alcohol) have 



http://wwwJiv.ac.Uk/chemistry/res/coopergroup/research/emulstemplate.h 
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been prepared. Below gives a few images of emulsion-templated porous materials. 
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